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(54) MAGNETIC DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely hold magnetic 
disks by using a common disk retainer even when the 
number of mounting magnetic disks is changed. 
SOLUTION: A hub 38 of a spindle motor 18 is mounted 
with plural magnetic disks 16a and 16b in the layer state. 
The disk retainer 50 in a discoid shape is screw-fitted on e=z ^ 
the upper end of the hub by fixing screws 52. The disk 
retainer is formed with a 1st holes for obtaining clamp 
force, required for mounting two magnetic disks and a 
2nd holes for obtaining clamp force required for 
mounting three magnetic disks. The 2nd holes are 
provided in positions separated from the 1st holes as 
against the center of the disk retainer respectively. The 
disk retainer is fixed to the hub by screwing it with fixing 

screws through the 1st or 2nd holes in accordance with the number of mounting magnetic 
disks. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
magnetic disk drive equipped with the spindle motor for supporting and revolution 
driving a magnetic disk. 
[0002] 

[Description of the Prior Art] In recent years, in computers, such as a personal 
computer, a laptop computer, and a book mold computer, the magnetic disk drive is 
widely used as memory for saving the information on a large quantity. 
[0003] This kind of magnetic disk drive is equipped with the carriage which 
generally supported the magnetic disk of two or more sheets arranged in the state 
of the laminating, the magnetic-head assemblies which have two or more magnetic 
heads which perform informational record playback to a magnetic disk, and these 
magnetic-head assemblies free [ migration ] to the magnetic disk, and the voice 
coil motor which is made to rotate carriage and is made to move the magnetic head 
to the truck location of the request on a magnetic disk. 

[0004] It is fixed to the hub of a spindle motor, and the magnetic disk of two or 
more sheets sets predetermined spacing in same axle and mutually, and is supported 
by the laminating condition. And a magnetic disk rotates at the rate of 
predetermined by driving a spindle motor. 

[0005] Generally, a spindle motor is equipped with the cylindrical shape-like hub 
where the upper bed was blockaded, the spindle shaft supported for the hub, 
enabling a free revolution, and the magnetic circuit incorporated inside the hub, 
and is constituted. And a hub has the flange formed in the soffit section 
peripheral face, and where fitting is carried out to the peripheral face of a hub, 
the laminating of the magnetic disk is carried out on the flange. 
[0006] Moreover, the disc-like disk presser foot is being fixed to the upper bed 
wall of a hub with two or more screw threads. The disk presser foot is formed with 
the ingredient which has spring nature. And a disk presser foot has the periphery 
section which projected in the method of the outside of the direction of a path 
from the upper bed of a hub, and this periphery section is elastically forced on 
the inner circumference edge of a magnetic disk. Thereby, the magnetic disk by 
which fitting was carried out to the peripheral face of a hub is pushed against a 
flange side by disk presser foot, and is held pivotable in one with the hub by it. 
[0007] The disk presser foot of the above-mentioned configuration generates the 
clamp force which fixes a magnetic disk according to the amount of bending of the 
periphery section. In order to prevent the variation rate of the magnetic disk at 
the time of an impact joining a magnetic disk drive, this clamp force needs to 
fulfill the following conditions. 

n-mu-a (M+m) <N — here — n :magnetic~disk number of sheets and mu: — coefficient 
of friction, a: impact acceleration, M:magnetic-disk mass, m: spacer mass, and 
N: clamp force are shown, respectively. 

[0008] It is necessary to enlarge the clamp force N inevitably [ when the number of 
sheets of a magnetic disk increases so that the above-mentioned conditions may 
show / in order to secure the same shock resistance ]. It is possible to use other 
disk presser feet formed with the high ingredient of spring nature as an approach 
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of enlarging the clamp force N. Moreover, when using the disk presser foot same 
also when magnetic-disk number of sheets increases, common-use-izing it, the clamp 
force can be enlarged by enlarging the amount of bending of the disk presser-foot 
periphery section. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the miniaturization of a 
magnetic disk drive progresses, there are almost no tooth-space-allowances in the 
interior, and it becomes difficult to secure the tooth space for enlarging the 
amount of bending of a disk presser foot for the purpose of buildup of the clamp 
force as mentioned above in recent years. 

[0010] Then, aiming at buildup of the amount of bending is also considered by 
forming a hollow in the upper bed wall of a hub, and arranging a part for the core 
of a disk presser foot in this hollow as other approaches. However, since the 
magnetic circuit is arranged inside the hub, when a hub up end wall cannot be made 
thick beyond the need but a hollow is formed, the wall thickness of a hub up end 
wall will become thin. In this case, the thread length currently formed in the hub 
up end wall cannot fully be secured, but the fixed reinforcement of a disk presser 
foot falls, and dependability is spoiled. 

[0011] This invention was made in view of the above point, and that object is in 
offering the magnetic disk drive which can hold a magnetic disk certainly using a 
common disk presser foot, even when the mounting number of sheets of a magnetic 
disk changes. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 
magnetic disk drive concerning this invention concerning claim 1 is equipped with 
the spindle motor which carries out revolution actuation while supporting the 
magnetic disk, the magnetic head which performs informational record and playback 
to the above-mentioned magnetic disk, and the carriage assembly which supported the 
above-mentioned magnetic head movable to the above-mentioned magnetic disk. The 
above-mentioned spindle motor is equipped with the hub where fitting of the above- 
mentioned magnetic disk was carried out, and the disk presser foot which has spring 
nature while ****ing to the above-mentioned hub by the lockscrew and carrying out 
stop immobilization, impresses the clamp force to the above-mentioned magnetic 
disk, and holds a magnetic disk on the above-mentioned hub, and the above-mentioned 
disk presser foot has two or more bores for inserting in a lockscrew. And two or 
more above-mentioned bores are characterized by being prepared in a different 
location according to the above-mentioned clamp force, in order to acquire 
different clamp force according to the number of sheets of the magnetic disk 
mounted in the above-mentioned hub. 

[0013] According to the magnetic disk drive of the above-mentioned configuration, a 
location which is different in the bore used when there is little number of sheets 
of the magnetic disk mounted in a hub, and the bore used when the mounting. number 
of sheets of a magnetic disk increases is equipped with the disk presser foot. And 
it becomes possible by using these bores selectively to acquire different clamp 
force according to the mounting number of sheets of a magnetic disk by the same 
disk presser foot. Therefore, even when the mounting number of sheets of a magnetic 
disk increases, the same disk presser foot can be used in common. It becomes 
unnecessary moreover, to be able to change the clamp force, without changing the 
amount of bending of a disk presser foot, and to perform processing special to the 
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hub of a spindle motor by changing the bore to be used. 

[0014] The magnetic disk drive of this invention concerning claim 2 is equipped 
with the spindle motor which carries out revolution actuation while supporting the 
magnetic disk, the magnetic head which performs informational record and playback 
to the above-mentioned magnetic disk, and the carriage assembly which supported the 
above-mentioned magnetic head movable to the above-mentioned magnetic disk. The 
above-mentioned spindle motor has spring nature while the above-mentioned magnetic 
disk ****s to the above-mentioned hub by the hub by which fitting was carried out, 
and the lockscrew and stop immobilization is carried out. It has the disk presser 
foot which impresses the clamp force to the above-mentioned magnetic disk, and' 
holds a magnetic disk on the above-mentioned hub. The above-mentioned disk presser 
foot It is characterized by having two or more bores from which the path which can 
be inserted in, respectively differs the lockscrew from which the path for 
acquiring different clamp force according to the number of sheets of the magnetic 
disk mounted in the above-mentioned hub differs. 

[0015] Since the bore from which a path differs is formed in the disk presser foot, 
in order to acquire the clamp force according to the mounting number of sheets of a 
magnetic disk according to the magnetic disk drive of the above-mentioned 
configuration, the lockscrew from which a path differs can be used selectively. 
Therefore, it becomes usable about the lockscrew of the path which generates axial 
tension required for a disk presser foot to bend. Therefore, even when the mounting 
number of sheets of a magnetic disk differs, it becomes possible to acquire the 
required clamp force using a common disk presser foot. 
[0016] 

[Embodiment of the Invention] The magnetic disk drive concerning the example of 
this invention is explained to a detail, referring to a drawing below. As shown in 
drawing 1 , a magnetic disk drive is equipped with a case 10, and this case 10 has 
the rectangle box-like body 12 in which the upper bed carried out opening, and the 
top covering 14 which ****ed on the body with two or more screw threads 11, and the 
stop was carried out, and blockaded upper bed opening of a body. Packing 13 
intervenes between the top covering 14 and a body 12. 

[0017] In the case 10, the voice coil motor 24 and pre amplifier 21 grade which 
rotate and position the carriage assembly 22 as a support means currently supported 
for informational record, two or more magnetic-head assemblies 20 equipped with the 
magnetic head which performs playback, respectively, and these magnetic-head 
assemblies, enabling free rotation, and a carriage assembly to the spindle motor 18 
made to support and rotate the magnetic disks 16a and 16b of two sheets as a 
magnetic-recording medium and these magnetic disks and a magnetic disk are 
contained. Moreover, the printed circuit board which controls actuation of a 
spindle motor 18, a voice coil motor 24, and the magnetic-head assembly 20 and 
which is not illustrated ****s, and a stop is carried out, and the outside surface 
of a body 12 is countered with the bottom wall of a body, and it is located in it. 
[0018] As shown in drawin g 1 and drawing 2 , a spindle motor 18 is equipped with a 
bracket 26, and the fixed shaft 28 as a shaft is vertically set up by this bracket. 
Moreover, the stator coil 30 wound around the bracket 26 in the shape of a cylinder 
is fixed, and it is arranged in same axle on the outside of the fixed shaft 28. A 
bracket 26 is in the condition which fitted into the bore 27 formed in the bottom 
wall of a case 10, it is ****ed to a bottom wall inner surface, and stop 
immobilization is carried out. And the fixed shaft 28, the stator coil 30, and the 
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bracket 12 constitute the stator section of a spindle motor 18. 

[0019] Fitting of the ball bearing 32 of a couple is carried out to the fixed shaft 
28, and in accordance with the shaft orientations of a fixed shaft, predetermined 
spacing is set and it is arranged. And the spindle motor 18 is equipped with Rota 
34 supported by the fixed shaft 28 free [ a revolution ] through these ball 
bearings 32. 

[0020] Rota 34 is constituted in preparation for one in the annular upper bed wall 
40 which connected the hub 38 of the shape of a cylindrical shape located in the 
outside of the cylindrical shape-like sleeve 36 and a sleeve 36 in same axle, the 
sleeve, and the upper bed section comrade of a hub. Moreover, the flange 42 is 
formed in the peripheral face soffit section of a hub 38 while the cylindrical 
shape-like permanent magnet 41 is being fixed to the inner skin of a hub 38. 
[0021] And Rota 34 is in the condition that fitting of the ball bearing 32 was 
carried out into inner hole 36a of a sleeve 36, and it is supported free [ a 
revolution ] around the fixed shaft 28, and a permanent magnet 41 carries out 
contiguity opposite, and is arranged on the outside of a stator coil 30. Moreover, 
fitting of the cylindrical shape-like spacer 33 was carried out to the inner skin 
of a sleeve 36, and the ball bearing 32 of a couple is positioned at predetermined 
spacing. Furthermore, between the free edge of the fixed shaft 18, and the sleeve 
36 up edge, the dust to the motor exterior and the dust seal 43 which prevents 
scattering of dust are formed. 

[0022] It ****s to the upper bed of the fixed shaft 28, and a hole is formed, it 
****s to this screw-thread hole through the bore 46 formed in the top covering 14 
of a case 10, and 47 is thrust into it. That is, the soffit is fixed to the bracket 
26 of a spindle motor 18, an upper bed is fixed to the top covering 14, and the 
fixed shaft 28 is in the condition that both **** support was carried out. 
[0023] Each magnetic disks 16a and 16b have the disc-like glass substrate which has 
a feed hole, and the magnetic layer formed in both sides of this glass substrate, 
and are formed in the diameter of 65mm (2.5 inches). And fitting of the magnetic 
disks 16a and 16b of two sheets is mutually carried out to the peripheral face of 
the hub 38 of a spindle motor 18 in same axle, and the laminating is carried out in 
accordance with the shaft orientations of a hub. It is placed between hubs 32 
between [ of two sheets ] magnetic-disk 16a and 16b by the spacer ring 48 by which 
fitting was carried out. 

[0024] And the stop of the disc-like disk presser foot 50 is ****ed and carried out 
to the upper bed wall 40 of a hub 38 by the plurality 52 mutually estranged along 
with the circumferencial direction, for example, four lockscrews. The disk presser 
foot 50 is formed with the ingredient which has linearity spring nature, for 
example, stainless steel. Moreover, the disk presser foot 50 has a bigger outer 
diameter than the path of a hub 38, and the bore of each magnetic disks 16a and 
16b, and the periphery edge projects in the method of outside from the periphery 
edge of the upper bed wall 40. Bow formation is carried out at the shape of a wave, 
and this periphery edge constitutes press section 50a. And press section 50a 
contacts the top-face inner circumference section of magnetic-disk 16a, turns 
magnetic-disk 16a to the flange 42 of a hub 38, and is energizing it. 
[0025] Thereby, between the flanges 42 and the disk presser feet 50 which were 
formed in the soffit section of a hub 38, magnetic disks 16a and 16b and a spacer 
ring 48 are pinched by the predetermined clamp force (1st clamp force), and are 
being fixed to the hub 38 free [ a revolution ] in one with this. And revolution 
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actuation of the magnetic disks 16a and 16b is carried out at the rate of 
predetermined by driving a spindle motor 18. 

[0026] Next, the configuration of the disk presser foot 50 is further explained to 
a detail. As shown in drawing 2 and drawing 3 , the 1st four bore 54 and the 2nd 
four bore 56 are formed in the disk presser foot 50. To the core of the disk 
presser foot 50, along the extension direction, the 1st bore 54 carries out 
regular-intervals alienation, and is formed on the circle of a radius R0. 
[0027] Moreover, to the core of the disk presser foot 50, along with the 
circumferencial direction, the 2nd bore 56 carries out regular-intervals 
alienation, and is formed on the circle of the bigger radius Rl than R0. To the 1st 
bore 54, along with the circumferencial direction, each 2nd bore 56 shifts 45 
degrees, and is formed. For example, when the outer diameter of the disk presser 
foot 50 is set to 24mm, a radius R0 is set as 15mm, and the radius Rl is set as 
16mm. 

[0028] When the magnetic disks 16a and 16b of two sheets are mounted in a spindle 
motor 18, the disk presser foot 50 is fixed to a hub 38 using the 1st bore 56. In 
this case, four screw-thread holes (two are illustrated) 58 corresponding to the 
1st bore 54 are formed in the upper bed wall 40 of a hub 38. And the disk presser 
foot 50 is being fixed to the upper bed wall 40 by four lockscrews 52 which ****ed 
through the 1st four bore 54 and were thrust into the hole 58. 
[0029] In the spindle motor 18 of the above-mentioned configuration, the clamp 
force N of the magnetic disk by the disk presser foot 50 is shown by the following 
simple formulas. 
N=W-L1/L — (1) 

Here, in W, the axial tension of a lockscrew 52 and L show the radius of the disk 
presser foot 50, and LI shows the distance from the core of a disk presser foot to 
a lockscrew. 

[0030] The above-mentioned formula (1) shows that the clamp force becomes large, so 
that the location of a lockscrew is close to the periphery section of the disk 
presser foot 50, if the axial tension of a lockscrew is fixed. That is, even when 
using the same disk presser foot 50, the clamp force N of a disk presser foot can 
be fluctuated by changing the location of a lockscrew 52. 

[0031] As shown in drawing 4 , in the case of the spindle motor 18 which mounted 
the magnetic disks 16a, 16b, and 16c of three sheets, the disk presser foot 50 is 
fixed to the upper bed wall 40 of a hub 38 using the 2nd bore 56. In this case, 
four screw-thread holes (two are illustrated) 60 corresponding to the 2nd bore 56 
are formed in the upper bed wall 40 of a hub 38. And the disk presser foot 50 is 
being fixed to the upper bed wall 40 by four lockscrews 52 which ****ed through the 
2nd four bore 56 and were thrust into the hole 60. 

[0032] When the disk presser foot 50 is fixed to a hub 38 using the 2nd bore 56 
prepared in the direction outside of a path rather than the 1st bore 54, the bigger 
clamp force N (2nd clamp force) than the time of using the 1st bore 54 can be 
acquired, and fixed maintenance of the magnetic disks 16a, 16b, and 16c of three 
sheets is certainly carried out in the disk presser foot 50. 
[0033] In addition, the spindle motor 18 shown in drawing 4 has the same 
configuration as the spindle motor shown in drawing 2 except for the point that one 
spacer ring 48 is added, gives the same reference mark to the same part, and omits 
the detailed explanation. 

[0034] According to the magnetic disk drive constituted as mentioned above, when it 
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mounts two magnetic disks, and even when the clamp force N can be adjusted and the 
mounting number of sheets of a magnetic disk increases by choosing the 1st or 2nd 
bore according to the mounting number of sheets of a magnetic disk, and fixing the 
disk presser foot 50 also in any in the case of mounting three sheets, fixed 
maintenance of the magnetic disk can be certainly carried out using the common disk 
presser foot 50. Therefore, components mark can decrease and reduction of the 
manufacturing cost of a magnetic disk drive can be aimed at. 

[0035] Moreover, since the clamp force can be changed. without changing the amount 
of bending of a disk presser foot, it is not necessary to change the thickness of 
the hub up end wall 40 of a spindle motor 18, and a reliable magnetic disk drive 
can be offered. 

[0036] In the gestalt of the above-mentioned implementation, although considered as 
the configuration which adjusts the clamp force of a disk presser foot by changing 
the location of the lockscrew for fixing a disk presser foot, as shown in the 
above-mentioned formula (1), the clamp force can be adjusted also by changing the 
axial tension of a lockscrew. 

[0037] That is, according to the gestalt of other operations shown in drawing 5 and 
drawing 6 , the disk presser foot 50 has the 1st and 2nd bores 54 and 56, and from 
the core of the disk presser foot 50, these bores estrange only distance R0 and Rl, 
and are formed, respectively. Moreover, each 2nd bore 56 is formed in the bigger 
path than the 1st bore 54. For example, the 1st bore 54 is formed in the path which 
can insert in the lockscrew 52 of M2, and the 2nd bore 56 is formed in the path 
which can insert in the lockscrew 62 of M3. 

[0038] In the case of the spindle motor 18 which mounted the magnetic disks 16a and 
16b of two sheets, like the gestalt of operation shown in drawing 2 , the stop of 
the disk presser foot 50 is ****ed and carried out to the upper bed wall 40 of a 
hub 38 using the 1st bore 54 and the lockscrew 52 of M2, and it carries out fixed 
maintenance of the magnetic disks 16a and 16b of two sheets by the predetermined 
clamp force. 

[0039] Moreover, in the case of the spindle motor 18 which mounted the magnetic 
disks 16a, 16b, and 16c of three sheets, as shown in drawing 5 , the stop of the 
disk presser foot 50 is ****ed and carried out to the upper bed wall 40 of a hub 38 
using the 2nd bore 56 and the lockscrew 62 of M3, and it carries out fixed 
maintenance of the magnetic disks 16a, 16b, and 16c of three sheets by the 
predetermined clamp force. In this case, the screw-thread hole 64 of M3 is formed 
in the location which counters the upper bed wall 40 of a hub 38 with the 2nd bore 
56. 

[0040] As mentioned above, when the mounting number of sheets of a magnetic disk 
increases,, while the axial tension of a lockscrew can increase and being able to 
sag certainly press section 50a % of the disk presser foot 50 by using the 2nd 
outside bore 56 and the thick lockscrew 62 of a path, and fixing the disk presser 
foot 50, the predetermined clamp force according to the mounting number of sheets 
of a magnetic disk can be acquired. 

[0041] Therefore, also in the gestalt of other operations, while being able to 
carry out fixed maintenance of the magnetic disk certainly using the common disk 
presser foot 50 and being able to aim at reduction of the manufacturing cost of a 
magnetic disk drive, a reliable magnetic disk drive can be offered. 
[0042] Although considered as the configuration which forms the 1st and 2nd bores 
54 and 56 from which the distance from the core differs in the disk presser foot 
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50, you may make it serve as the 1st and 2nd bores in the gestalt of operation 
mentioned above, by the long hole 70 prolonged in a radial, as shown in drawing 7 . 

[0043] That is, a long hole 70 carries out regular-intervals alienation mutually 
along with the circumferencial direction of the disk presser foot 50, and is 
prepared four. Each long hole 70 has 1st edge 70a which has a core in the location 
estranged distance R0 from the core of the disk presser foot 50, and 2nd edge 70b 
which has a core in the location estranged distance Rl from the core of the disk 
presser foot 50. 

[0044] And when using the disk presser foot 50 for the spindle motor which mounted 
the magnetic disk of two sheets, a lockscrew is thrust into the upper bed wall of a 
hub in the condition of having been located in 1st edge 70a of each long hole 70. 
Moreover, when using the disk presser foot 50 for the spindle motor which mounted 
the magnetic disk of three sheets, a lockscrew is thrust into the upper bed wall of 
a hub in the condition of having been located in 2nd edge 70b of each long hole 70. 

[0045] Also in such a configuration, by changing the location of a lockscrew, the 
clamp force of the disk presser foot 50 can be adjusted, and the same operation 
effectiveness as the gestalt of operation mentioned above can be acquired. 
[0046] In addition, this invention is variously deformable within the limits of 
this invention, without being limited to the gestalt of operation mentioned above. 
For example, the number of sheets of a magnetic disk can be fluctuated two sheets 
or not only three sheets but if needed. 
[0047] 

[Effect of the Invention] As explained in full detail above, even when the mounting 
number of sheets of a magnetic disk changes, according to this invention, the 
magnetic disk drive which can hold a magnetic disk certainly using a common disk 
presser foot can be offered. Moreover, it is not necessary to perform special 
processing for the hub of a spindle motor according to the increment in the 
mounting number of sheets of a magnetic disk, and the reliable magnetic disk drive 
which can reduce a manufacturing cost can be offered. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the interior of the magnetic 
disk drive concerning the gestalt of implementation of this invention. 
[Drawing 2] The sectional view showing the spindle motor of the above-mentioned 
magnetic disk drive with which the magnetic disk of two sheets was mounted. 
[Drawing 3] The top view showing the disk presser foot of the above-mentioned 
magnetic disk drive. 

[Drawing 4] The sectional view showing the spindle motor of the above-mentioned 
magnetic disk drive with which the magnetic disk of three sheets was mounted. 
[Drawing 5] The sectional view showing the spindle motor which used the thick 
lockscrew at the time of magnetic-disk mounting of three sheets. 
[Drawing 6] The top view showing the disk presser foot concerning the gestalt of 
other operations. 

[Drawing 7] The top view showing the modification of the above-mentioned disk 
presser foot. 

[Description of Notations] 
10 — Case 

16a, 16b, 16c — Magnetic disk 

18 — Spindle motor 

20 — Head assembly 

22 — Carriage assembly 

24 — Voice coil motor 

34 — Rota 

38 — Hub ' 

40 — Up end wall 

50 — Disk presser foot 

50a — Press section 

52 62 — Lockscrew 

54 — The 1st bore 

56 — The 2nd bore 



[Translation done. ] 
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CLAIMS 



[Claim(s)] ' 

[Claim 1] The spindle motor which carries out revolution actuation while supporting 
the magnetic disk, The magnetic head which performs informational record and 
playback to the above-mentioned magnetic disk, and the carriage assembly which 
supported the above-mentioned magnetic head movable to the above-mentioned magnetic 
disk, The hub where, as for the preparation and the above-mentioned spindle motor, 
fitting of the above-mentioned magnetic disk was carried out, The disk presser foot 
which has spring nature while ****ing to the above-mentioned hub by the lockscrew 
and carrying out stop immobilization, impresses the clamp force to the above- 
mentioned magnetic disk, and holds a magnetic disk on the above-mentioned hub, A 
preparation and the above-mentioned disk presser foot have two or more bores for 
inserting in a lockscrew. Two or more above-mentioned bores The magnetic disk drive 
characterized by being prepared in a different location according to the above- 
mentioned clamp force in order to acquire different clamp force according to the 
number of sheets of the magnetic disk mounted in the above-mentioned hub. 
[Claim 2] The spindle motor which carries out revolution actuation while supporting 
the magnetic disk, The magnetic head which performs informational record and 
playback to the above-mentioned magnetic disk, and the carriage assembly which 
supported the above-mentioned magnetic head movable to the above-mentioned magnetic 
disk, The, hub where, as for the preparation and the above-mentioned spindle motor, 
fitting of the above-mentioned magnetic disk was carried out, The disk presser foot 
which has spring nature while ****ing to the above-mentioned hub by the lockscrew 
and carrying out stop immobilization, impresses the clamp force to the above- 
mentioned magnetic disk, and holds a magnetic disk on the above-mentioned hub, A 
preparation and the above-mentioned disk presser foot are a magnetic disk drive 
characterized by having two or more bores from which the path which can be inserted 
in, respectively differs the lockscrew from which the path for acquiring different 
clamp force according to the number of sheets of the magnetic disk mounted in the 
above-mentioned hub differs. 

[Claim 3] The spindle motor which carries out revolution actuation while supporting 
the magnetic disk, The magnetic head which performs informational record and 
playback to the above-mentioned magnetic disk, and the carriage assembly which 
supported the above-mentioned magnetic head movable to the above-mentioned magnetic 
disk, The cylindrical shape-like hub where, as for the preparation and the above- 
mentioned spindle motor, fitting of the above-mentioned magnetic disk was carried 
out, The disk presser foot which has spring nature while ****ing at the end of the 
above-mentioned hub by the lockscrew and carrying out stop immobilization, 
impresses the clamp force to the above-mentioned magnetic disk, and holds a 
magnetic disk on the above-mentioned hub, While the preparation and the above- 
mentioned disk presser foot are formed in the above-mentioned hub and same axle- 
discoid The 1st bore for being formed in the location which carried out 
predetermined distance alienation from the core of the above-mentioned hub, and 
acquiring the 1st clamp force, The 2nd bore for being formed in the location which 
estranged only a bigger distance than the above-mentioned predetermined distance 
from the core of the above-mentioned hub, and acquiring the 2nd bigger clamp force 
than the clamp force of the above 1st, It is the magnetic disk drive which **** and 
is characterized by thrusting the above-mentioned lockscrew into the above- 
mentioned hub through the 1st or 2nd bore of the above according to the number of 
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sheets of the magnetic disk mounted in the above-mentioned hub. 

[Claim 4] The spindle motor which carries out revolution actuation while supporting 
the magnetic disk, The magnetic head which performs informational record and 
playback to the above-mentioned magnetic disk, and the carriage assembly which 
supported the above-mentioned magnetic head movable to the above-mentioned magnetic 
disk, The cylindrical shape-like hub where, as for the preparation and the above- 
mentioned spindle motor, fitting of the above-mentioned magnetic disk was carried 
out, The disk presser foot which has spring nature while ****ing at the end of the 
above-mentioned hub by the lockscrew and carrying out stop immobilization, 
impresses the clamp force to the above-mentioned magnetic disk, and holds a 
magnetic disk on the above-mentioned hub, While the preparation and the above- 
mentioned disk presser foot are formed in the above-mentioned hub and same axle- 
discoid The 1st bore for acquiring the 1st clamp force required when [ which 
carried out predetermined distance alienation from the core of the above-mentioned 
hub ] it is located and the magnetic disk of two sheets is mounted in the above- 
mentioned hub, The 2nd bore for acquiring the 2nd clamp force required when [ which 
estranged only a bigger distance than the above-mentioned predetermined distance 
from the core of the above-mentioned hub ] it is located and the magnetic disk of 
three sheets is mounted in the above-mentioned hub, It is the magnetic disk drive 
which **** and is characterized by thrusting the above-mentioned lockscrew into the 
above-mentioned hub through the 1st or 2nd bore of the above according to the 
number of sheets of the magnetic disk mounted in the above-mentioned hub. 
[Claim 5] Claim 3 ** characterized by having a bigger path than the 1st bore of the 
above, and the 2nd bore of the above being so that a lockscrew with a bigger path 
than the lockscrew thrust into the above-mentioned hub through the 1st bore of the 
above can be inserted in is a magnetic disk drive given in 4. 

[Claim 6] The spindle motor which carries out revolution actuation while supporting 
the magnetic disk, The magnetic head which performs informational record and 
playback to the above-mentioned magnetic disk, and the carriage assembly which 
supported the above-mentioned magnetic head movable to the above-mentioned magnetic 
disk, The cylindrical shape-like hub where, as for the preparation and the above- 
mentioned spindle motor, fitting of the above-mentioned magnetic disk was carried 
out, The disk presser foot which has spring nature while ****ing at the end of the 
above-mentioned hub by the lockscrew and carrying out stop immobilization, 
impresses the clamp force to the above-mentioned magnetic disk, and holds a 
magnetic disk on the above-mentioned hub, A preparation and the above-mentioned 
disk presser foot have the above-mentioned hub and two or more same axle long holes 
which extended to the radial to the core of the above-mentioned hub while being 
formed disc-like. Each long hole The 1st edge for carrying out predetermined 
distance alienation from the core of the above-mentioned hub, being located and 
acquiring the 1st clamp force, It has the 2nd edge for estranging only a bigger 
distance than the above-mentioned predetermined distance, it being located from the 
core of the above-mentioned hub, and acquiring the 2nd bigger clamp force than the 
clamp force of the above 1st. The above-mentioned lockscrew The magnetic disk drive 
characterized by being thrust into the above-mentioned hub through the 1st edge of 
the above or the 2nd edge of the above-mentioned long hole according to the number 
of sheets of the magnetic disk mounted in the above-mentioned hub. 
[Claim 7] The above-mentioned hub has the end section which has a flange, and the 
other end to which the above-mentioned disk presser foot was fixed. The above- 
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mentioned magnetic disk Laminating arrangement is carried out on the above- 
mentioned flange on the periphery of the above-mentioned hub. The above-mentioned 
disk presser foot A magnetic disk drive given in claim 1 characterized by having 
the press section which pinched the above-mentioned magnetic disk between the 
above-mentioned flanges while having extended from the other end of the above- 
mentioned hub to the method of the outside of the direction of a path thru/or any 1 
term of 6. 



[Translation done. ] 
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